Day -Night asymmetries and electronic spectra distortions for the SuperKamiokande detector are computed for the transition ν e → ν µ(τ ) and for a set of neutrino parameters. The results show the possibility to enhance up to a factor six the Day -Night asymmetry selecting neutrino events induced by neutrinos which cross the Earth core. This should increases the sensitivity of the Super -Kamiokande detector to the Day -Night effect for sin 2 2θ v < 0.01 and 5 × 10 −6 eV 2 < ∼ ∆m 2 < ∼ 10 −5 eV 2 .
Introduction
In [1] the probabilities for the MSW conversion in Sun and Earth for solar neutrinos P ⊕ (ν e → ν µ(τ ) ) were computed for the Super -Kamiokande experiment with a 1% accuracy. Probabilities were computed separately for the day, the night and for the sample of neutrino events which are induced by neutrinos whose trajectories cross the Earth core. In this way the probability for the Earth effect is enhanced up to a factor six for sin 2 2θ V ≤ 0.01. In the present paper electronic spectra and event rates are predicted for the Super -Kamiokande detector from the probabilities presented in [1] . Spectra and event rates are computed for the same set of neutrino parameters ∆m 2 and sin 2 2θ V considered in [1] . This short communication reports the main results from these calculations, and it is preliminar to a more dettailed paper which presently is under writing [2] .
Formalism
In [1] neutrino events are classified in four classes or "samples" in accord with their detection time. The samples are labelled: Day, Night, Core and Mantle; where Day and Night samples are composed by those neutrino events detected during the day or the night, while the other samples are composed by those neutrino events which are detected at night and which are produced by neutrinos which cross the Earth core (Core) or does not cross it (Mantle).
Since this classification, all the quantities defined in this paper (probabilities, spectra, event rates, asymmetries, etc) must be referred to one of these four samples. For this reason each quantity will be denoted by an apex s = D, N, C, M where these letters are for Day, Night, Core and Mantle samples respectivelly. In this way electronic spectra are denotated by: S D e (T e ), S N e (T e ), S C e (T e ), S D e (T e ) while event rates are denotated by:
The symbols S e,0 (T e ) and R E ,0 are for electronic spectra and event rates computed for massless neutrinos and the Solar Standard Model (SSM). Few formulae connect these quantities to cross sections, neutrino spectra and probabilities. For spectra:
and
with s = D, N, C, M and where E ν is the incoming neutrino energy, T e is the emerging electron kinetic energy, m e is the electron mass, S ν,0 (T e ) is the SSM spectrum for 8 B neutrinos, P ⊕ s (ν e → ν µ(τ ) ) is the transition probability for Day, Night, Core and Mantle.
The cross sections for elastic neutrino scattering over electrons are:
The formulae for these cross sections are reported in [3, 4] . Event rates are obtained from:
Here it is assumed that event rates are computed for an electron kinetic energy threshold T e,T h of 5 MeV, while event rates are expressed in units of the SSM prediction so that R E ,0 ≡ 1. Spectra and event rates may be combined to produce various indicators usefull for the experimental data analysis. Three indicators are considered here: spectral distortion, spectral D -N asymmetry and event rates D-N asymmetry. The spectral distortion compares the predicted electronic spectra for the MSW effect (or the measured one) with the spectra predicted for the SSM and the massless neutrino. It is defined as:
In absence of any systematical effect this index has a simple interpretation: if δS s e (T e ) ≡ 1 there is no MSW effect and the SSM is correct, if δS s e (T e ) is a constant but it is different from 1 then there is an energy independent neutrino effect or the SSM is wrongth. At last, if δS s e changes with the energy then an energy dependent neutrino effect occurs, which should be a sign of a new physics. The spectral D-N asymmetry is an indicator of the D-N effect. It is defined as:
a zero asymmetry is an indication of no-Earth effect. Finally, the Event Rate D-N asymmetry (or shortly the asymmetry) is defined as:
3 Results 18 and table I shows the predictions for spectra, event rates and related distortions and asymmetries for the selected set of neutrino parameters ∆m 2 and sin 2 2θ V . Since the MSW effect in the Earth is not large, its influence on the electronic spectra are better illustrated by spectral distortions and asymmetries than by the electronic spectra itself. So, in the present paper, only one set of spectra is reported in Fig. 1 Figures from 2.1 to 2.18 depict also many other features like: kinks, knees and peaks which at last are associated to equivalent features displayed in the probabilities reported in [1] .
The predicted event rates associated to electronic spectra in Figures from 2.1 to 2.18 are listed in Tab. I. Each electronic spectra is associated with one entry in the table through the numbers in the first column. Event rates expressed in units of R E ,0 are listed in columns from 4 th to 7 th . Percentual event rates asymmetries (A s R ×100) are listed in columns from 8 th to 10 th . It is evident that even for the event rates the predicted asymmetries are enhanced when the Core sample is extracted by the full set of night neutrinos. This is well displayed by the last column which shows the ratio: |A 
Conclusions
In a previous work [1] a set of probabilities for the MSW transition ν e → ν µ(τ ) were computed for solar neutrinos traversing the Sun and the Earth. From them, a set of electronic spectra, event rates and related D-N asymmetries is predicted for the Super -Kamiokande detector. The computation was extended over a comphensive set of neutrino parameters ∆m 2 and sin 2 2θ V . From these predictions it comes that the Super -Kamiokande detector should be sensitive to the D-N effect even for sin 2 2θ V < 0.01 and 5 × 10 −6 eV
∼ 10 −5 eV 2 . As expected also by previous studies [5, 6, 7] , this sensitivity may be reached selecting those neutrino events which are induced in the Super -Kamiokande detector by neutrinos whose trajectories cross the Earth core. Our results suggests an enhancement up to a factor six in the D-N asymmetry for the Super -Kamiokande detector.
At last we recall that this is a short communication only, which precedes a more complete and dettailled paper presently under writing [2] . 
